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ABSTRACT 
IMPLEMENTING COMPUTERIZED ST-SEGMENT ANALYSIS UTILIZING  
5-LEAD ECG CABLES DURING THE PERIOPERATIVE PERIOD FOR 
MYOCARDIAL ISCHEMIA DETECTION IN PATIENTS AT RISK FOR 
CARDIOVASCULAR DISEASE 
by Lauren Robertson 
December 2017 
Cardiovascular disease (CVD) is one of the leading causes of death in the United 
States (U.S.) annually (Centers for Disease Control and Prevention, 2011). Mississippi 
has a disproportionately higher percentage of citizens likely to have CVD (Mississippi 
State Department of Health [MSDH], n.d.). The numerous stressors related to surgery are 
alone enough to increase the demand of the heart and lead to ischemia of the 
myocardium. Surgical stressors combined with preexisting CVD can exponentially 
increase the risk of ischemia. It is estimated that over a third of all surgical patients have 
ischemic heart disease. Puelacher et al. (2015) reported 40% of deaths after noncardiac 
surgery are attributable to cardiovascular (CV) complications and myocardial 
ischemia/infarction in particular. The most specific and gold standard of monitoring for 
such ischemia is the ST-segment on the electrocardiogram (ECG). 
An informal survey of anesthesia providers at several hospitals in Mississippi 
revealed that they did not place 5-lead ECG cables on patients at risk for CVD the 
majority of the time. A quality improvement (QI) educational project was prepared from 
the most recent literature and presented to anesthesia providers at a Southeastern hospital 
(N=12). The pre-survey percentage of 5-lead versus 3-lead ECG cables was determined 
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and compared with the reported percentage of use after the presentation. The percentage 
of 5-lead ECG cable use before the intervention was 8.1% and post intervention was 
30.5%, an obvious increase. The main barrier reported by anesthesia providers was not 
having the 5-lead ECG cables readily available. The most important factor for choosing 
to use the 5-lead ECG was a patient history of CVD. By updating the anesthesia 
providers on the most recent literature and guidelines by numerous professional 
organizations, the primary goal to increase the utilization of 5-lead ECG cables was met. 
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CHAPTER I – SUMMARY OF THE EVIDENCE 
Introduction 
Cardiovascular disease (CVD) is the leading cause of death in the United States 
(U.S.) totaling almost 1 million deaths annually (Centers for Disease Control and 
Prevention, 2011). Therefore, the need for constant analysis, diagnosis, and methods of 
prevention and treatment of cardiac dysfunction perioperatively are of utmost importance 
to the anesthesia provider (World Health, 2009). The American Association of Nurse 
Anesthetists (AANA, 2013) and American Society of Anesthesiologists (ASA, 2010) 
issue standards of care for anesthesia providers. One of those standards is monitoring of 
circulation which consists, at minimum, of the following: continuous electrocardiography 
for assessing rate and rhythm, blood pressure at least every five minutes, and evaluation 
of circulatory function as evidenced by a pulse oximeter (American Association of Nurse 
Anesthetists [AANA], 2013; American Society of Anesthesiologists [ASA], 2010). Each 
of the components of circulation monitoring is vigorously assessed by the anesthetist and 
scrutinized for any evidence of irregularities. The purpose of this doctoral project was to 
promote a practice change to use continuous electrocardiogram (ECG) monitoring of the 
ST-segment in high-risk patients undergoing anesthesia in order to thoroughly assess for 
changes that would indicate myocardial ischemia. 
In 1908, the first ECG was introduced in the U.S. at Mt. Sinai Hospital, New 
York (Burnett, 1985). In its primitive design, the ECG could only be used to assess for 
dysrhythmias. It was not until years later that the increasingly sophisticated design of 
ECGs enabled clinicians to assess for myocardial ischemia and/or infarction. While under 
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anesthesia, continuous monitoring of the patient’s ECG for rhythm, rate and for some, ST 
segment analysis, is necessary (Nagelhout & Plaus, 2014). 
Problem Statement/Needs Assessment 
The leading cause of death in the state of Mississippi is CVD (41%), and 
Mississippi has the highest rate mortality from CVD in the nation (Mississippi State 
Department of Health [MSDH], n.d.). Based on a national survey completed in 2007-
2008, “49.7%, or an estimated 107.3 million U.S. adults aged ≥20 years, have at least one 
of the following three preventable CVD risk factors: uncontrolled hypertension (HTN), 
uncontrolled high cholesterol, or smoking” (Centers for Disease Control and Prevention 
[CDC], 2011, p. 1251). CVD is the cause of one out of every three deaths in the U.S. 
annually (CDC, 2011). One person dies due to CVD and coronary heart disease leading 
to an acute coronary event every minute (American Heart Association [AHA], 2011). 
It is estimated that one-third of all surgical patients annually in the U.S. have 
ischemic heart disease (Hines & Marschall, 2012). Unfortunately, the ischemic heart 
disease is often unnoticed until sudden cardiac arrest or an acute myocardial infarction 
(MI) occurs (Hines & Marschall, 2012). The authors suggested the best form of 
monitoring patients perioperatively for myocardial ischemia is continuous ECG 
monitoring with ST segment analysis. Both the AANA and the American Association of 
Critical Care Nurses (AACN) recommends utilization of 5-lead ECG cables for 
continuous monitoring of ST-segment in patients who are at a high risk for myocardial 
ischemia ("AACN," n.d.; Hewer, Drew, Karp, & Stotts, 1997). 
Several informal interviews of staff Certified Registered Nurse Anesthetists 
(CRNAs) and anesthesiologists at more than one hospital in Mississippi revealed that 
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these anesthesia providers used the ECG leads that were connected to the machine at the 
time of induction, regardless of CVD risk factors. Only a few admitted to changing the 
ECG cables connected to the monitor from 3 to 5-lead ECG cables in order to perform 
ST-segment analysis despite multiple risk factors for CVD. Some of these facilities did 
not have any 5-lead ECGs available for perioperative use. 
Clinical Question 
Will anesthesia providers who are provided evidence related to the benefits of 5-
lead ECGs for detecting perioperative myocardial ischemia through ST-segment 
surveillance be willing to make a practice change and increase utilization of 5-lead ECGs 
for continuous ST-segment analysis in their plan of care for patients who have risk 
factors for CVD?  
Puelacher et al. (2015) reported 40% of all deaths after noncardiac surgery are 
attributable to cardiovascular (CV) complications and myocardial ischemia/infarction in 
particular. Another noteworthy statistic from Puelacher et al. (2015) stated 20% of 
vascular surgical patients experience ST depression perioperatively. Incorporating ST-
segment analysis in the surgical candidates at risk for CVD is recommended by many 
professional societies (Nagelhout & Plaus, 2014). With over 25% of surgical candidates 
having risks factors for CVD, they are more likely to experience myocardial ischemia 
perioperatively and the risk of infarction increases threefold (Nagelhout and Plaus, 2014). 
The American College of Cardiology (ACC) and American Heart Association 
(AHA) practice guidelines recommend perioperative and postoperative computerized ST-
segment analysis in patients with at least one risk factor (HTN, heart failure, 
cardiomyopathy, smoking history, male gender, elevated cholesterol levels, advanced 
 4 
age, etc.) for CVD due to the usefulness of detecting myocardial ischemia (ACC/AHA, 
2007). Additionally, no increased risk is associated to the patient using 5-lead ECG 
cables, and it is low-cost, noninvasive, and may lead to reduce morbidity when detecting 
ischemia early (AANA, 2013; Nagelhout & Plaus, 2014). 
Purpose of the Project 
The primary goal of this project was to promote increased utilization of 5-lead 
ECG cables for computerized ST-segment analysis for patients at risk for CVD by 
anesthesia providers. Providing the facility’s anesthesia providers with current, evidence-
based statistics and severity of postoperative morbidity and mortality from unrecognized 
or untreated myocardial ischemia was the method in which to promote the goal. The 
literature suggests that in the presence of risk factors for CVD, documented or not, 
practitioners should exercise their clinical judgment and choose the ECG configuration 
that allows for more judicious monitoring (Nagelhout & Plaus, 2014).  The 5-lead ECG 
configuration is preferred over the 3-lead ECG configuration due to the ability of the 
former to view a more accurate assessment of the myocardium and to reduce the 
likelihood of unrecognized myocardial ischemia as evidenced by T-wave and/or ST-
segment inversion (Mark & Nussmeier, 2005; Nagelhout & Plaus, 2014; Ryan, Rodseth, 
& Biccard, 2011; The Vascular events In noncardiac Surgery patients cOhort evaluatioN 
(VISION) Writing Group, on behalf of The Vascular events In noncardiac Surgery 
patients cOhort evaluatioN (VISION) Investigators, 2014). A thorough assessment of all 
feasible patient data will possibly lead to improved outcomes in anesthesia (Nagelhout & 
Plaus, 2014). 
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A secondary goal of this study was to improve the postoperative outcomes of 
patients by reducing the likelihood of unrecognized and therefor untreated myocardial 
ischemia leading to myocardial injury/infarction after noncardiac surgery. Annually 
worldwide, it is estimated that almost 10% of patients suffer from myocardial injury after 
noncardiac surgery (MINS) and 10% of those patients will die from complications within 
30 days (The Vascular events In noncardiac Surgery patients cOhort evaluatioN 
(VISION) Writing Group, on behalf of The Vascular events In noncardiac Surgery 
patients cOhort evaluatioN (VISION) Investigators, 2014). 
Review of the Literature 
An analysis of the literature revealed the risk factors for CVD, incidence and 
consequences of postoperative cardiac complications due to perioperative myocardial 
ischemia, methods of proper monitoring for myocardial ischemia and patient selection for 
such monitoring, and barriers to the application/usage of 5-lead ECG monitoring for ST-
segment analysis. The search engines CINHAL, PubMed, and MedLine were utilized and 
the terms cardiac monitoring, anesthesia, perioperative monitoring, ST-segment 
depression, cardiovascular risk factors, and electrocardiogram were used interchangeably 
with results itemized within the last 5 years. The search terms cardiac monitoring, 
perioperative, anesthesia, and cardiovascular monitoring, in various combinations, 
resulted in the most articles totaling 272.  Eight articles were selected for this doctoral 
project after being reviewed and can be found in Appendix A. For the purposes of this 
doctoral project, in conjunction with the scholarly articles, several academic books are 
utilized for the literature review. 
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Risk Factors for Cardiovascular Disease 
CVD is the leading cause of death in the U.S. and is disproportionally higher in 
Mississippi (Centers for Disease Control and Prevention, National Center for Health 
Statistics [CDC], 2015). Poldermans et al. (2010) stated that patient factors prior to 
surgery are the main determinant of CV complications perioperatively and 
postoperatively. CVD risk factors consist of nonmodifiable factors such as family history, 
race, and age and modifiable factors such as HTN, high cholesterol, smoking, excessive 
alcohol intake, poor diet, obesity, sedentary lifestyle, and diabetes mellitus (World Heart 
Federation, n.d.). The standardized definitions of the risk factors are as follows: HTN is a 
systolic blood pressure (SBP) ≥ 140 mmHg or a diastolic blood pressure (DBP) ≥ 90 
mmHg; obesity is a body mass index (BMI) ≥ 30 kg/m2; diabetes mellitus (DM) is a 
fasting blood glucose level ≥ 126 mg/dL; high cholesterol is a total cholesterol level ≥ 
200 mg/dL (Romero, Romero, Shlay, Ogden, & Dabelea, 2012). 
Preoperative Screening for Cardiovascular Disease 
An essential component of an anesthesia provider’s job responsibilities is to 
conduct a thorough preoperative assessment of patients undergoing anesthesia. Objective 
and subjective data are collected in the preoperative interview in an attempt to customize 
the anesthetic plan to provide the safest care possible. Nagelhout and Plaus (2014) 
discuss assessing the presence of existing cardiac pathophysiology, extent of the disease 
and its treatment, coexisting comorbidities and type of surgical procedure during 
preoperative evaluation. The use of 5-lead ECG cables for perioperative ST-segment 
monitoring should be selected based on patient CV risk factors, current CVD states, 
treatment regimen and compliance, and the type of surgery performed (Abbott et al., 
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2016; Guarracino, Baldassarri, & Priebe, 2015; Poldermans et al., 2010; Puelacher et al., 
2015; Vincent et al., 2015). 
As previously mentioned, Abbott et al., (2016) found significant correlation (P < 
0.01) between perioperative myocardial infarction/injury after noncardiac surgery and a 
preoperative heart rate >96 beats per minute (BPM) and suggested more studies be 
conducted to determine if reducing the preoperative heart rate will reduce these events. 
Of interest is a case study reported by Singh, Shah, and Trikha (2012) regarding 
perioperative myocardial ischemia as evidenced by ST-segment depression in an 
otherwise healthy male in the absence of all other CV risk factors. The authors attributed 
the ST-segment depression to be a mismatch of supply and demand of the heart despite a 
mean arterial pressure (MAP) indicating adequate perfusion. 
Perioperative Monitoring for Myocardial Ischemia 
Monitoring of the ST-segment continuously throughout the perioperative period is 
fundamental to assess for myocardial ischemia (Abbott et al., 2016; Mark & Nussmeier, 
2005; Poldermans et al., 2010; Puelacher et al., 2015). The physical stressors of surgery 
by themselves are enough to precipitate myocardial ischemia through an imbalance of 
supply and demand and are exacerbated by HTN, hypotension (HOTN) and hypoxia 
(Abbott et al., 2016).  Also of importance is the cause of the myocardial ischemia. Unlike 
the more ‘traditional’ MIs that are caused by ruptured plaque or embolus, the 
perioperative physiologic stress of the surgery and the anesthetic combined with CVD 
causes a mismatch between supply and demand for the myocardium (Abbott et al., 2016; 
Puelacher et al., 2015). Preexisting CVD, the physiologic stress of surgery as well as the 
degree of risk of surgery put the patient at a greater risk for myocardial ischemia 
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perioperatively (Abbott et al., 2016; Poldermans et al., 2010; Vincent et al., 2015). In one 
study, tachycardia was found to be the most important causative factor of perioperative 
ischemia and the authors suggested that further research is needed to determine the 
relationship of tachycardia treatment preoperatively and its correlation with improved 
postoperative outcomes (Abbott et al., 2016). 
Poldermans et al. (2015) concluded not only surgical type factors but physiologic 
responses to surgery are influences on the degree of risk for myocardial ischemia. 
Surgical procedures that carry the highest risk of perioperative and postoperative 
myocardial injury are major thoracic, abdominal and vascular procedures (ACC/AHA, 
2007). The ACC and AHA (2007) also mention the severity of myocardial stress is 
directly proportional with increased age.  
Anesthesia textbooks delineate several methods utilized to monitor for 
perioperative myocardial ischemia and dysfunction. The incidence of perioperative 
myocardial ischemia as evidenced by ST-segment depression is 20% to 80% in patients 
with documented CAD; therefore, proper lead selection is imperative to prevent adverse 
outcomes postoperatively (Nagelhout & Plaus, 2014). Hensley Jr., Martin, and Gravlee 
(2013) discussed the benefits of utilizing a five-lead ECG cable in all patients with 
known or suspected CVD and list advantages of this configuration, one of which being a 
more accurate view of the entire heart, excluding the posterior wall. The authors stated 
that V5 lead is the single most important lead in detecting myocardial ischemia and 90% 
of the ischemia is detected by leads II and V5 in combination (Hensley Jr. et al., 2013). 
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Myocardial Injury After Non-Cardiac Surgery 
Postoperative myocardial injury is a major cause of postoperative CV 
complications and a leading cause of morbidity and mortality (Abbott et al., 2016; 
Poldermans et al., 2010; Puelacher et al., 2015; Ryan, Rodseth, Biccard, 2011; van Waes 
et al., 2013; The Vascular events In noncardiac Surgery patients cOhort evaluatioN 
[VISION] Writing Group, on behalf of The Vascular events In noncardiac Surgery 
patients cOhort evaluatioN [VISION] Investigators, 2014; and Singh, Shah, & Trikha, 
2012). When converting the statistical likelihood of perioperative and postoperative 
cardiac complications to the number of patients undergoing surgery annually, over 10 
million will experience perioperative myocardial injury and of those, 1 million will die 
from directly attributed complications (Ryan, Rodseth, & Biccard, 2011). Abbott et al. 
(2016) reviewed medical records of over 15,000 patients undergoing non-cardiac surgery 
and found that an increased heart rate, >96 BPM, was a major association with CV 
complications. The VISION study (2014) was a large, international, prospective cohort 
study that assessed serial troponin levels after surgery and determined the prevalence of 
myocardial injury after non-cardiac surgery (MINS) to be 8%. 
Postoperative Myocardial Complications 
Perioperative myocardial ischemia is major risk factor for adverse postoperative 
outcomes and is associated with substantial mortality and morbidity and occurs in almost 
10% of patients undergoing noncardiac surgery (Abbott et al., 2016; Guarracino et al., 
2015; Mark & Nussmeier, 2005; Poldermans et al., 2010; Puelacher et al., 2015; Ryan, 
Rodseth, & Biccard, 2011; Van Waes et al., 2013; Vincent et al., 2015; VISION Writing 
Group, 2014). One group proclaimed the leading cause of death after noncardiac surgery 
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is perioperative myocardial ischemia (Landesberg, Beattie, Mosseri, Jaffe, & Alpert, 
2009). Van Waes et al. (2013) found that 0.6% of the patients in their study were 
diagnosed with postoperative MI. The POISE trial, a landmark study, was conducted over 
a period of 5 years. The focus was on noncardiac surgical patients and found the 
incidence of the following: postoperative cardiac complications at a rate of 3.5%, 
perioperative mortality from CV death at 1.6%, and the incidence of non-fatal myocardial 
infarction was 4.4% (Poise Study Group, et al., 2008). 
Hemodynamic surgical stressors and individual patient factors influence 
perioperative and postoperative cardiac complications (Vincent et al., 2015). Lee et al. 
(1999) developed an index for determining which patients would be at higher risk for 
postoperative cardiac complications and found six independent predictors of equal 
importance: high-risk surgery, history of ischemic heart disease, history of congestive 
heart failure (CHF), history of cerebrovascular disease, insulin treatment preoperatively, 
and serum creatinine >2.0 mg/dL preoperatively. The scores are then totaled and give the 
clinician a statistical representation of the severity of cardiac risk in order to form the best 
anesthetic plan (Lee et al., 1999). 
Conclusion 
Postoperative myocardial injury is one of the leading complications in patients 
after noncardiac surgery (Abbott et al., 2016; Guarracino et al., 2015; Mark, Nussmeier, 
2005; Poldermans et al., 2010; Puelacher et al., 2015; Ryan, Rodseth, & Biccard, 2011; 
Van Waes et al., 2013; Vincent et al., 2015; VISION Writing Group, 2014). Due to the 
increasing number of surgical cases performed annually in conjunction with an aging 
population, CVD is increasingly prevalent in surgical patients. The pathophysiology of 
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CVD places patients at an increased risk of developing perioperative and postoperative 
myocardial ischemia/infarction. If unrecognized and, therefore, untreated, severe life-
threatening myocardial dysfunction could result. Additional clinical data in the 
perioperative period such as continuous ST-segment monitoring is recommended for 
patients with diagnosed CVD or those who have several risk factors that place them at 
increased risk for postoperative cardiac complications (Lee et al., 1999). 
Theoretical Framework 
The purpose of the theoretical framework is to guide doctoral projects by 
providing a framework and a logical order of events (Butts & King, 2015). The nursing 
theory chosen to guide this DNP project is the Nursing Intellectual Capital Theory. One 
of the concepts of this particular theory is that of continued professional development, 
which was the basis for the intervention planned in this DNP project. The theory selected 
expounds on all of the facets needed to achieve the intended practice change: nursing 
intellectual capital, nursing performance, organizational performance, nursing human 
capital, nursing structural capital, employer support for nurses continuing professional 
development, and nursing staffing (Covell & Sidani, 2013). The following table provides 
the Nursing Intellectual Capital Theory concepts and an example of how this doctoral 
project utilized the concepts. 
Table 1  
Nursing Intellectual Capitol Theory Concepts and Their Application for DNP Research 
Nursing Intellectual Capital Theory Intended Application for Doctoral Project 
“Nursing intellectual capital is nursing 
knowledge that is translated into nursing 
and organizational performance” (Covell 
& Sidani, 2013). 
By synthesizing the latest evidence-based 
practices regarding perioperative 
monitoring for ST-segment changes, the 
aim was to increase the utilization of 5-
 12 
lead ECGs for patients with known or 
suspected CVD in an attempt to decrease 
adverse outcomes from misdiagnosed 
myocardial ischemia whilst under 
anesthesia. 
“Nursing performance leads to 
improvements in patient outcomes 
associated with quality of patient care 
such as reduction in adverse events, such 
as hospital-acquired infections, patient 
falls, and medication errors. 
Organizational performance leads to 
improvement in organizational outcomes, 
such as the cost-related outcomes 
associated with the recruitment and 
retention of knowledgeable and 
experienced registered nurses including 
(e.g. lower orientation hours, registered 
nurse turnover, vacancy, higher 
recruitment and retention statistics)” 
(Covell & Sidani, 2013). 
By advocating for judicious use of 5-lead 
ECGs for ST-segment analysis and 
providing supporting evidence as to the 
clinical and organizational benefits, the 
aim was to decrease adverse events from 
unrecognized myocardial ischemia from 
more traditional 3-lead ECG usage.  
“Nursing human capital is the knowledge, 
skills and experience of registered nurses” 
(McGillis & Hall, 2003). 
“For registered nurses, this is reflected in: 
• Academic preparation 
• Specialty certification status 
• Hours of continued education 
attended 
• Professional experience 
• Unit tenure 
• Clinical specialty experience” 
(Covell & Sidani, 2013). 
The method of this doctoral project was to 
implement a practice change among 
anesthesia providers at a level 2,500+ bed 
hospital to increase the usage of 5-lead 
ECGs intra-operatively for ST-segment 
monitoring.  
“Nursing structural capital is the 
structural resources that contain nursing 
knowledge and are used to support 
registered nurses in the application of their 
knowledge and skills in the delivery of 
patient care. It is operationalized in: 
• Availability of practice guidelines, 
care maps, and protocols 
• Information technology for 
diagnostic purposes (e.g. 
glucometers, telemetry) 
Several risk factors were listed as a 
warning of potential CVD that could be 
present but undiagnosed from subjective 
reporting of chest pain and SOB to a 
history of familial CVD, smoking, 
diabetes mellitus, etc.  
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• Portable computerized devices 
used for acquiring evidence-based 
information (e.g. laptops, iPads, 
personal digital assistants)” 
(Covell & Sidani, 2013). 
“Employer support for nurses’ continuing 
professional development is the 
investment by the organization in the 
knowledge and skill development of 
registered nurses through continuing 
professional development activities. It is 
captured in the following strategies: 
• Financial assistance from the 
organization for registered nurses 
to attend continuing professional 
development activities 
• Paid and unpaid time off for 
registered nurses to learn, such as 
study leaves 
• Availability of replacement staff 
for registered nurses when away 
from the unit to learn 
• Availability of clinical educators 
or consultants to assist registered 
nurses with clinical decision-
making and knowledge and skill 
development” 
(Covell & Sidani, 2013). 
N/A 
“Nurse staffing is the supply and the mix 
of registered nurses who possess the 
knowledge, skills and experience to 
competently meet the care needs of 
patients on the unit” (American Nurses 
Association, 2002). 
“It is operationalized into: 
• Hours per patient per day 
• Skill mix 
• Registered nurse-to-patient ratio” 
(Covell & Sidani, 2013). 
This facility currently employs over 50 
CRNAs who are licensed and certified to 
provide anesthesia care for the patients 
undergoing anesthesia services. 
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Doctorate of Nursing Practice Essentials 
All eight Doctorate of Nursing Practice (DNP) essentials were met by this 
doctoral project and are listed in Appendix B. The essentials that this project focused on 
was Essential II, III, IV, and VI. Essential II: Systems Thinking, Healthcare 
Organizations, and the Advanced Practice Nurse Leader, guides nurses with a DNP to 
examine organizational policies in an attempt to improve upon them (Zaccagnini & 
White, 2014). The aim of this project was to increase 5-lead ECG cable utilization in 
which anesthesia providers implement ST-segment monitoring in patients at a high risk 
for CVD in an attempt to promptly recognize myocardial ischemia and intervene to 
prevent further myocardial damage. 
Essential III: Clinical Scholarship and Evidence-Based Practice, involves DNP 
nurses performing research, interpreting results and implementing evidence-based 
practices (Zaccagnini & White, 2014). A review of literature found that continuous ST-
segment analysis is best practice for monitoring of myocardial perfusion changes, which 
if ischemia goes undetected, can be detrimental. The evidence-based practice (EBP) 
suggestions were presented to anesthesia providers to advocate for improvement. 
Essential IV: Information Systems/Technology and Patient Care Technology for 
the Improvement and Transformation of Healthcare aims to guide the DNP nurse to 
evaluate and disseminate specific elements for the selection and use of specific patient 
care technologies. By educating anesthesia providers on the specificity and sensitivity of 
ECG lead choices for ST-segment monitoring, patient care was optimized through 
technology. An outcome was possibly detecting myocardial ischemia, which if 
unrecognized, could lead to a MI and other sequelae. 
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Essential VI: Interprofessional Collaboration for Improving Patient and 
Population Health will be met by collaborating with anesthesia providers so that ST-
segment monitoring was be incorporated as a standard of care for patients undergoing 
anesthesia who were determined to be at risk for CVD. 
Summary 
An increasing number of patients are undergoing surgery each year and due to 
advanced age or having multiple risk factors for CVD, these patients are at an increased 
risk of perioperative myocardial ischemia (Guarracino, Baldassarri, & Priebe, 2015). One 
of the most detrimental effects of myocardial ischemia is infarction from unrecognized 
and untreated ischemia, which can be life threatening to the patient and place an 
unnecessary and preventable financial burden on organizational healthcare expenditure 
for treatment of postoperative cardiac complications (Singh, Shah, & Trikha, 2012). This 
project aimed to increase utilization of 5-lead ECG cables among anesthesia providers at 
a particular healthcare facility through the dissemination of the results of an extensive 
literature review of computerized ST-segment analysis, postoperative complications, and 
technology utilization best practice. 
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CHAPTER II - METHODOLOGY 
Overview 
The purpose of this doctoral project was to increase the usage of perioperative 
computerized ST-segment analysis with 5-lead ECG cable systems in order to promptly 
diagnose and treat myocardial ischemia to prevent myocardial injury. The literature 
review reiterated the importance of preoperative screening of patients for risk factors of 
CVD, the prevalence of perioperative/postoperative myocardial injury, and best practice 
methods of analyzing ST-segment. By increasing the usage of 5-lead ECG cables for 
continuous ST-segment monitoring, improving patient outcomes postoperatively fulfills 
the secondary goal of this doctoral project. 
Target Population 
The subjects/participants for this doctoral project were CRNAs and 
anesthesiologists employed at a 512-inpatient bed medical facility in the Southeastern 
U.S. This facility offers surgical services for the following specialties: cardiothoracic, 
vascular, neurosurgery, orthopedics, trauma, general, obstetrics, ear/nose/throat, 
ophthalmic, and reconstructive. Those eligible for participation included licensed and 
certified anesthesia providers at this facility. They also had to be employed either full-
time or part-time at the time of the intervention. There was no random selection among 
the population. Non-eligible employees included Registered Nurses (RN), surgical 
technicians, anesthesia technicians, surgeons, anesthesia assistants and any other 
employee of the facility not directly administering anesthesia services to surgical patients. 
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Design-Ethical Considerations - Protection of Human Subjects (IRB) 
Institutional Review Board (IRB) approval was obtained from the facility’s 
Nursing Research Council (Appendix C) and The University of Southern Mississippi 
(Appendix D). University IRB addendum approval was granted after adjustments were 
made to the project per recommendations by the facility research committee and the letter 
is found in Appendix E. A letter of support was provided by the chair of the anesthesia 
department at the facility where the project was implemented and is found in Appendix F. 
The author of the doctoral project, the committee chair, and committee members had 
completed the required CITI Common Course training. All participants were anonymous 
and all data from obtained for this project will be shredded and/or deleted 6 months after 
graduation requirements are complete. 
Anonymity was maintained during the doctoral project by allowing the 
participants to elect whether or not to participate (Patten, 2014). The completion of the 
questionnaire allowed participants to give informed consent to partake in the project. 
There were no perceivable physiologic or psychological threats or inconveniences 
associated with the QI educational project. Potential benefits included increased safety 
for the surgical patient in the perioperative period via more thorough monitoring, earlier 
recognition and treatment of myocardial ischemia therefore prospective decreased 
financial burden on the facility in treating postoperative myocardial injury. 
Design 
A quality improvement (QI) educational project was delivered to the anesthesia 
providers at a convenient location in the facility during operational hours. Information on 
evidence-based practice was compiled from data found in the literature review, scholastic 
 18 
anesthesia textbooks, and guidelines from professional organizations. Anesthesia 
providers in attendance were first asked to complete a questionnaire (Appendix G) 
regarding the frequency in which they chose 5-lead ECG cables to implement 
computerized ST-segment analysis, their selection criteria for applying 5-lead ECGs, and 
common barriers to ST-segment monitoring. The participants were informed that by 
filling out the questionnaire, they provided informed consent to participate in the doctoral 
project. The descriptive statistics of the pre-survey questionnaire were determined at a 
later time. 
The participants in the project were then shown a detailed, QI educational 
presentation that summarized the literature review findings and the current 
recommendations for 5-lead ECG placement for ST-segment analysis. Permission was 
granted by the AHA to utilize a reference tool for determining the status of CV health as 
determined by the presence and degree of multiple risk factors and can be found in 
Appendix H. Participants were informed where the tool could be located if they decided 
to use it to facilitate their decision of using computerized ST-segment analysis. A cause-
and-effect diagram was also included in the presentation and is located in Appendix I. 
Data collection took place over a 2-week period and determined whether the anesthesia 
providers increased their usage of computerized ST-segment analysis in the time since 
the original QI project was presented. Descriptive statistics were again used and 
compared to the original results to determine the effectiveness of the QI educational 
project. 
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Assumptions 
An assumption of this project was that intraoperative monitoring needed to be 
improved upon. The willingness of the anesthesia providers to participate in the project 
was another assumption. A final assumption was that the anesthesia providers were not 
up to date on the most recent literature regarding MINS.   
Resource Requirements 
A location for the intervention was needed as well as anesthesia staff to attend. 
Physical resources were used such as paper and ink for the questionnaires, a data 
collection box for the data collection period, and paper and ink for the data collection 
records. The availability of equipment, such as 3-lead and 5-lead ECG cables was also a 
resource as well as the monitoring devices in the operating rooms, the iPad for the 
presentation, and the data collection box. 
Summary 
Increasing the use of 5-lead ECG cables for perioperative computerized ST-
segment analysis required many physical resources and several operating rooms worth of 
equipment, as well as time from the participants. However, the equipment was 
preexisting and readily available in the operating rooms and anesthesia workroom. The 
anesthesia providers who participated were already present at the facility on the day of 
the intervention. The benefit to the patient and facility justifies applying 5-lead ECG 
cables in the event that myocardial ischemia is present. After the implementation of the 
doctoral project and the 2-week data collection, descriptive statistics were used to 
determine if anesthesia providers at a Southeastern U.S. hospital had increased the usage 
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of 5-lead ECG cables in the perioperative period for computerized ST-segment analysis 
in patients at risk for CVD. 
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CHAPTER III  - RESULTS 
Overview 
A questionnaire was given to anesthesia providers in the healthcare facility. 
Following the questionnaire, a 10-minute presentation was made via iPad to each 
individual provider. After the completion of the presentation, anesthesia providers were 
apprised of the data collection box in the post anesthesia care unit (PACU) and how to 
submit tallies of ECG cable usage. They were then asked to immediately, and for the next 
2 weeks, place a data collection record that pertained to the type of ECG cable utilized 
for each anesthetic delivered in the data collection box after they took their patient to 
PACU.  Upon completion of the 2-week data collection period, data collection records 
were taken up and stored in a safe location for data analysis. 
Statistical Analysis 
Initial Questionnaire Results 
Twelve anesthesia providers filled out the questionnaires and participated in the 
presentation. The initial question asked the percentage of cases where the anesthesia 
provider used 3-lead ECG cables and the percentage of 5-lead ECG cables. The responses 
were as follows in Table 2. 
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Table 2  
Pre-survey Comparison of 3-Lead Versus 5-Lead ECG Cables Utilization for 
Computerized ST-Segment Monitoring in the Perioperative Period 
 
The mean was determined from the analysis of the questionnaire. It is noted that 
anesthesia providers prior to the presentation utilized 3-lead ECG cables in 91.9% of 
anesthetics delivered and 5-lead ECG cables in only 8.1% of the anesthetics delivered. To 
further assess the rationale for the choice of leads used, Question 2 asked the anesthesia 
providers to rank the barriers to the use of 5-lead ECG cables over 3-lead ECG cables 
listed in order of the most likely reason (1 = most important). Table 3 displays the results 
of Question 2. 
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Table 3  
Barriers to the Utilization of 5-Lead ECG Cables  
 
Descriptive statistics were used to find the mode of the responses related to the 
barriers of using 5-lead ECG cables. The most frequent and leading barrier of using 5-
lead ECG cables was equipment (5-lead ECG cables) not being available with 6 out of 12 
responses. The second most important barrier was determined to be not enough time for 
applying the 5-lead ECG cables with 5 out of 12 responses. The third barrier ranked in 
order was an impasse of the patient having no diagnosis of CAD and no patient 
indications for application of 5-lead ECG cables. A third barrier that also ranked number 
4 was the lack of patient indicators for needing a 5-lead ECG with 4 out of 12 responses. 
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The third and final question of the questionnaire asked the anesthesia providers 
which patient factors determined their usage of 5-lead ECG cables in the perioperative 
period. Being that 2 anesthesia providers reported a 100% utilization of 3-lead ECG 
cables, they did not respond to Question 3. The remaining responses were recorded and 
the most important factors received the most responses. Table 4 displays the results. 
Table 4  
Factors That Determine the Utilization of 5-Lead ECG Cables in the Perioperative 
Period 
 
The most important factor to determine the participant’s usage of 5-lead ECG 
cables was a history of CVD (8 out of 9 responses). The second most important 
determinant was found to be a patient history of a previous MI (4 out of 9 responses) as 
well as the type of surgical procedure (4 out of 7 responses). Age was a draw for third 
place (3 out of 9 responses) with smoking history (both 3 out of 7 responses) and other 
comorbidities (3 out of 9 responses). Lastly, one anesthesia provider reported in the 
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comment section having a 5-lead ECG cable already hooked up and attached to the 
monitoring computer being the rationale for use. 
Two-Week Data Collection Results 
At the conclusion of the 2-week data collection period, the data collection box 
was retrieved and the records were taken to a secure location for data analysis. There 
were 82 total records submitted in the data collection box: 57 records (69.5%) that 
conveyed 3-lead ECG cables usage and 25 records (30.5%) for 5-lead ECG cable 
utilization. The increase in utilization of 5-lead ECG cables increased from 8.1% to 
30.5%, a variance of 21.8% as shown in Table 5. 
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Table 5  
Comparison of Pre and Post Intervention Percentage of 3-Lead and 5-Lead ECG Cable 
Utilization 
 
Summary 
Anesthesia providers at this facility increased the utilization of 5-lead ECG cables 
in the perioperative period for computerized ST-segment analysis. The increase in 
utilization of 5-lead ECG cables for ST-segment analysis accomplished the primary goal 
of the doctoral project. The discussion of results and implications for practice are 
examined in the next chapter. 
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CHAPTER IV – DISCUSSION 
Recommendations 
Although the percentage of 5-lead ECG usage remained lower than expected, the 
increased use after the intervention substantiates that the project was a success. By 
reflecting on the data from the pre-survey questions, it was clear that the major barrier to 
using 5-lead ECG cables for ST-segment monitoring is the availability of such 
equipment. If all operating rooms were supplied with 5-lead ECG cables, perhaps the rate 
of their usage would increase. Time constraints in the operating room are a reality and 
trying to find equipment while keeping up with the workflow can put the anesthesia 
provider at a risk of delaying productivity. By replacing 3-lead ECG cables with 5-lead 
ECG cables, the equipment would be more readily available and more likely to be 
utilized.  
Implications for Future Practice 
Similar quality improvement educational projects would be beneficial regarding 
the topic of intraoperative ST-segment analysis. Perhaps a larger sample size, a 
department policy, or removing 3-lead ECG cables entirely from the operating rooms 
would lead to the dramatic increase in ST-segment monitoring. Reaching out to more 
anesthesia providers to present the data over several days perhaps would have led to a 
more department wide increase in ST-segment monitoring. Future studies that look at the 
long term impact of MINS at this facility or similar facilities would be able to assess the 
long term goal of decreasing complications and reducing the financial burden of treating 
preventable morbidities.  
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Conclusion 
Ryan, Rodseth and Biccard (2011) suggested from the analysis of the POISE trial 
that the leading complication after surgery were cardiac complications. After the 
intervention, utilization of 5-lead ECG cables increased from 8.1% to 30.5% of surgical 
cases. Future studies can be done to examine the barriers to 5-lead ECG cable utilization 
or the rate of postoperative CV complications at individual facilities. The creation of a 
department wide policy regarding criteria for 5-lead ECG cables is also a future 
possibility. All of the interventions having the same goal in mind, to reduce the risk of 
MINS and lead to improved healthcare outcomes for the nation’s citizens. 
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APPENDIX A – Literature Review 
 Myocardial 
Ischemia 
Prevalence 
associated with  
Noncardiac 
Surgery 
Preoperative 
Screening for 
CVD 
Intra-operative 
Monitoring for 
Myocardial 
Ischemia 
Post-operative 
Complica-
tions due to 
Myocardial 
Ischemia 
Abbott, T., 
Ackland, G. 
L., 
Archbold, R. 
A., Wragg, 
A., Kam, E., 
Ahmad, T., 
Khan, A. 
W., 
Niebrzegow- 
ska, E., 
Rodseth, R. 
N., 
Devereaux, 
P. J., Pearse, 
R. M., 
(2016) 
Out of a total 
of 15 087 
patients in the 
VISION study, 
1197 (7.9%) 
sustained 
MINS.  
A 
preoperative 
heart rate >96 
BPM is 
associated 
with 
myocardial 
injury after 
surgery 
including MI, 
increased risk 
of MINS, and 
mortality. The 
association of 
these factors 
is not 
decreased 
even when 
taking other 
factors into 
consideration. 
A linear 
relationship 
between heart 
rate >96 BPM 
and postop 
complications 
of the heart is 
proposed 
using a 
multivariable 
fractional 
polynomial 
analysis. 
No specific mention 
of 5-lead ECG 
versus 3-lead ECG 
was mentioned. 
However, with the 
causal relationship 
between heart rate 
and postoperative 
myocardial damage, 
it is imperative to 
increase the potency 
of intraoperative 
monitoring with ST 
segment analysis in 
order to ensure 
proper oxygenation 
of the myocardium. 
ST segment or T 
wave changes is one 
of the criteria that 
are present for the 
diagnosis of 
myocardial 
infarction in the 
presence of elevated 
troponin >0.04 
ng/ml-1. The other 
factors listed are 
new or presumed 
new Q waves, left 
bundle branch block 
(BBB) on the ECG, 
or new or presumed 
new regional wall 
motion abnormality 
on echocardiogram. 
Elevated heart 
rate (HR) in 
the 
preoperative 
period >96 
BPM was 
associated 
with MINS, 
MI and 
mortality 
within 30 
days after 
surgery.  
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Guarracino, 
Baldassarri, 
& Priebe, 
(2015) 
 Perioperative 
MI is found 
to be 
predicted by a 
combination 
of patient 
factors: type 
of surgery, 
patient 
physical 
status, ASA 
classification, 
age, etc. 
 Perioperative 
cardiovascular 
(CV) 
complications 
are the 
strongest 
predictors of 
morbidity and 
mortality after 
major non-
cardiac 
surgery. 
Mark, J.B., 
& 
Nussmeier, 
N.A., (2005) 
  The primary 
responsibility of the 
anesthetist is prompt 
detection/recognitio
n of myocardial 
ischemia. Multiple 
lead combinations 
can be used to detect 
perioperative 
myocardial 
ischemia. V5 has a 
sensitivity of 75% 
of ischemic changes 
but combining II, V4 
and V5 increased the 
sensitivity to 96%. 
 
Poldermans 
et al., (2010) 
Due to the lack 
of systemized 
data at a 
European 
level, the 
Netherlands 
data is used as 
a reference. 
Lee et al. 
studied 4,315 
patients 
undergoing 
elective major 
non-cardiac 
procedures 
throughout 
The 
Perioperative 
Ischaemic 
Evaluation 
(POISE) trial 
observed that 
perioperative 
mortality 
occurred in 
226 patients 
(2.7%), of 
whom 133 
(1.6%) 
suffered CV 
death, non-
fatal MI was 
 ST-segment 
monitoring was 
mentioned as being 
the method for 
assessing ST-
segment for 
ischemic changes. 
Lead V5 has the best 
sensitivity (75%) of 
diagnosing 
myocardial 
ischemia. A 90% 
sensitivity exists by 
combining leads V5 
and V4. Further 
combined leads II, 
The longer the 
length of time 
a myocardial 
myocytes 
experience 
directly 
correlates 
with the 
degree of 
myocardial 
damage. 
Therefore, 
any change in 
ST segment 
occurring 
should prompt 
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1989-1994. 92 
patients (2.1%) 
suffered major 
cardiac 
complications. 
observed in 
another 367 
(4.4%) 
subjects.  
V4, and V5 and 
gained a sensitivity 
of 96%. In another 
study of similarity, 
they found by 
combining two or 
more precordial 
leads increased ECG 
sensitivity of 
detecting ST 
segment depression 
and subsequent MI 
to >95%. When ST-
segment changes are 
observed 
perioperatively, the 
anesthesia provider 
should assume 
myocardial 
ischemia. 
the clinician 
to intervene in 
order to 
prevent 
postoperative 
complications 
to prevent 
postoperative 
complications
. 
Puelacher et 
al., (2015) 
1-10% of 
postoperative 
mortality 
affects patients 
after 
noncardiac 
surgery. Up to 
40% of those 
deaths are 
attributable to 
cardiovascular 
complications, 
including 
perioperative 
MI. An odds 
ratio of 10 
(95% 
confidence 
interval [CI] 
7.8-12.9) for 
death and a 
composite of 
cardiovascular 
complications 
at 30 days is 
The “Lee” 
risk score, or 
the Revised 
Cardiac Risk 
Score, is the 
most 
commonly 
used to 
identify high-
risk cardiac 
patients. The 
risk calculator 
provided by 
the American 
College of 
Surgeons 
National 
Surgical 
Quality 
Improvement 
Program is 
recommended 
by current 
guidelines. 
Further 
20% of vascular 
surgery patients 
have been noted to 
have ST segment 
deviations that 
reflect myocardial 
ischemia. Plaque 
rupture would result 
in possible ST 
elevation and 
decreased mean 
arterial pressure 
such as frequently 
occurs in HOTN 
during surgery is 
reflected by ST 
segment depression. 
In the VISION 
study, 35% of 
patients were noted 
to have ST segment 
depression 
suggesting that ECG 
monitoring might 
not be sufficient 
30-day 
mortality is 
increased 
almost 10-
fold from 
postoperative 
myocardial 
injury.  
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experienced by 
patients up to 
30 days 
postopera- 
tively. 
cardiac 
biomarker, B-
type 
natriuretic 
peptide and 
cardiac 
troponin can 
further 
increase the 
risks 
assessment 
sensitivity.  
enough. There was 
no mention as to 
whether 3-lead 
ECGs versus 5-lead 
ECGs were utilized.  
Ryan, L, 
Rodseth, 
R.N., & 
Biccard, 
B.M., (2011) 
Analysis of 
POISE Trial- 
postoperative 
MI has a 5% 
incidence in 
patients >45 
years of age, 
with 
cardiovascular 
risk factors, 
following 
noncardiac 
surgery. This 
makes 
postoperative 
MI the most 
common 
postoperative 
cardiac 
complication. 
 The majority of 
perioperative MIs 
result in ST 
depression rather 
than ST elevation 
due to fundamental 
pathophysiologic 
differences in 
etiology.  
Mortality rate 
of 10% of the 
world’s 
population 
that undergo 
non-cardiac 
surgery. 
Singh, Shah, 
& Trikha, 
(2012) 
A 
postoperative 
MI rate is 
0.6% in 
patients 
without a 
previous 
diagnosis of 
coronary artery 
disease (CAD). 
The authors 
attribute this to 
the supply-
The patient in 
the case study 
had no 
previous 
diagnosis of 
CAD and no 
subjective 
symptoms 
that would 
elude to such 
a concern by 
the 
anesthetist.  
The standard 
monitoring of ECG 
in the operating 
room consisted of 
ST segment 
monitoring with a 5-
lead ECG. The ST 
depression was 
present at a BP and 
HR that would 
normally not lead to 
treatment as the 
MAP was greater 
With prompt 
recognition 
and 
pharmacologi
c intervention, 
the 
myocardial 
ischemia was 
corrected and 
no 
postoperative 
elevations in 
troponin were 
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demand 
mismatch that 
is brought on 
from the 
physiologic 
stressors 
experienced 
perioperatively
. 
than 60 mmHg, 
suggesting sufficient 
perfusion to end-
organs.  
present. The 
prompt 
recognition 
and treatment 
was crucial in 
preventing 
cardiac 
damage and 
the 
postoperative 
troponin 
levels were 
negative. 
Van Waes et 
al., (2013) 
Sample size of 
2216 patients 
undergoing 
noncardiac 
surgery. 
Troponin I was 
elevated at 
least once in 
315 patients 
(19.4%); 14 
(4.4%) showed 
ST-segment 
depression (≥1 
mm), and 15 
(4.8%) showed 
minimal ST-
segment 
depression (<1 
mm) or 
repolarization 
changes. MI 
diagnosed in 
10 patients 
(0.6%).  
Troponin I, 
age, sex, 
emergency 
surgery, and 
renal failure 
were the 
preoperative 
variables 
assessed 
during this 
study.  
ST segment analysis 
was included with 
all patients in the 
study. Ten of the 
315 (3.2%) patients 
with elevated 
troponin levels had 
ECG changes that 
suggested 
myocardial 
ischemia. ST-
elevation was 
evident in one 
(0.3%) and 
depression (≥1mm) 
evident in 14 (4.4%) 
and ST depression 
(<1mm) was evident 
in 15 (4.8%).  
Perioperative 
CV events are 
the leading 
cause of 
morbidity and 
mortality after 
non-cardiac 
surgery.  
The 
Vascular 
events In 
noncardiac 
Surgery 
patients 
cOhort 
evaluatioN 
This study that 
looked at 15 
065 patients, 
1200 (8.0%) 
suffered 
MINS.   
Twelve 
independent 
risk factors of 
MINS were 
identified in 
this study: 
≥75 yoa, 
cardiovascula
34.9% (95% CI, 
31.9-38.0) of 
patients with MINS 
had an ischemic 
ECG finding, of 
which T-wave 
inversion (23.3%, 
95% CI, 20.7-26.1) 
MINS was 
common 
(8.0%),1 in 10 
patients will 
die from 
MINS within 
30-days of 
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(VISION) 
Writing 
Group, on 
behalf of 
The 
Vascular 
events In 
noncardiac 
Surgery 
patients 
cOhort 
evaluatioN 
(VISION) 
Investigators
, (2014) 
r risk factors 
such as renal 
insufficiency 
and DM, 
known CV 
disease, and 
surgical 
factors such 
as urgent/ 
emergent 
surgery.  
and ST depression 
(16.4%, 95% CI, 
14.1-18.9) were the 
most common. 
noncardiac 
surgery. 
Vincent et 
al., (2015) 
  The article reviews 
all forms of 
hemodynamic 
monitoring devices: 
basic monitoring, 
arterial pressure, 
central venous 
pressure (CVP), 
cardiac output 
monitoring, Doppler 
echocardiography, 
pulmonary artery 
catheter, pulse 
contour analysis, 
applied Fick 
principle and dye 
dilution, 
bioimpedance and 
bioreactance. Proper 
preoperative 
assessment can help 
the clinician 
determine the best 
method to assess the 
CV status 
intraoperatively.  
Up to 80% of 
postoperative 
deaths occur 
in the high-
risk patients 
that undergo 
surgical 
procedures. 
Heart 
dysfunction 
remains a 
leading cause 
of 
postoperative 
complications 
and poor-
outcomes. 
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APPENDIX B – DNP Essentials 
I. Nursing Science and Theory: Scientific Underpinnings for Practice 
▪ By utilizing the concept of safety and the nursing theory of Nursing Intellectual 
Capital to guide in the development of the problem identified and the reasons for 
intervention 
▪ Examine barriers to change in anesthesia practice 
 
II. Systems Thinking, Healthcare Organizations, and the Advanced Practice Nurse 
Leader 
▪ Improved outcomes through safer monitoring, no additional expenses required by the 
organization, and attempted to facilitate an organization-wide practice change 
▪ Demonstrated leadership skills in attempting to improve patient outcomes  
 
III. Clinical Scholarship and Evidence-Based Practice 
▪ By questioning the reliability of 3-lead ECGs in monitoring for ST-segment changes 
and seeking out evidence to the contrary in an attempt to show the efficacy of 5-lead 
ECGs; disseminated evidence from a variety of articles and professional publications 
▪ Developed a QI educational presentation in an attempt to elucidate the improvement 
of intraoperative ECG monitoring through the utilization of 5-lead ECG versus 3-
lead   
 
IV. Information Systems/Technology and Patient Care Technology for the 
Improvement and Transformation of Health Care 
▪ Used 5-lead ECGs as more effective method for monitoring the electrocardiogram 
intraoperatively for evidence of myocardial ischemia/dysfunction 
▪ Used multiple electronic databases to allocate the latest and most applicable evidence-
based practice for the utilization of 5-lead ECGs monitors as well as statistics that 
reflect the severity of intraoperative myocardial ischemia 
▪ Properly utilized technology available to the anesthetist to detect adverse events 
(myocardial ischemia) earlier to reduce the morbidity/mortality from sequelae 
 
V. Healthcare Policy for Advocacy in Health Care 
▪ Exemplified the professionalism and knowledge of advanced practice registered 
nurses through implementing practice changes that follow the clues of ways to 
improve patient safety 
▪ Complied with the Institute of Medicine’s 2011 report by being active partners in the 
transformation of healthcare  
▪ Validated APRN practicing at their full scope through evidence that nursing 
improves patient safety and outcomes as well as healthcare cost attenuation 
▪ Used improved safety standards to impress upon congressional leaders the legitimacy 
of nurse anesthetists in an attempt to promote full practice legislation 
 
VI. Interprofessional Collaboration for Improving Patient and Population Health 
▪ Led the development of an interprofessional practice change to improve that safety 
and outcomes of surgical patients 
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▪ Potential incorporation into standard of care at this organization; reiterated the low 
technological, low cost approach to improvement of care 
 
VII. Clinical Prevention and Population Health for Improving the Nation’s Health 
▪ Prompt recognition and treatment of ST-segment changes intraoperatively to reduce 
the risk of myocardial infarction postoperatively  
▪ Improve the health outcomes for patients at the organization in which the practice 
change is being promoted with eventual reduction of national/worldwide 
postoperative morbidity and mortality from postoperative cardiac dysfunction 
attributable to intraoperative myocardial ischemia 
 
VIII. Traditional Advanced Practice Roles for the DNP 
▪ Incorporate technical skills and assessment techniques 
▪ Publish findings in peer reviewed journals to exemplify the practice change and the 
interprofessional collaboration  
 
 
 37 
APPENDIX C – Nursing Research Committee Approval Letter 
 
 
 1 
Forrest General Hospital 
Patient Care Services—Research Committee 
 
RESEARCH PROPOSAL LETTER OF AGREEMENT 
 
TO:   Lauren	Robertson 
FROM:   Research Committee 
RE:  Proposed project/study entitled: Implementing Computerized ST-Segment 
Analysis with 5-Lead ECG Cables During the Perioperative Period for Myocardial Ischemia 
Detection in Patients at Risk for Cardiovascular Disease 
 
On July 11, 2017 your research project/study proposal was approved by the Nurse Practice 
Council to be conducted within Patient Care Services at Forrest General Hospital.  You are 
free to proceed with your project/study within the following guidelines:  
 
1. You are required to complete an online non-employee orientation that is 
administered though our Education Department (601-288-2677). 
2. A Non-Employee Confidentiality and Nondisclosure Agreement must be signed during the 
online orientation process. 
3. Any modifications to this approved study must be re-routed to the Research 
Committee.  All activity on this project must stop until you are notified by the 
Research Committee Chair of Committee’s decision regarding proposed changes 
4. Data Collection Period: July 2017 
5. Inform Research Chair when data collection is initiated and when completed (via e-
mail) 
6. Provide results of study to committee (may provide presentation or written 
documentation of findings)  
 
 
Sincerely, 
 
 
 
Linda Holmes, MSN, RN-BC 
Chair, FGH Nursing Research Committee 
lholmes@forrestgeneral.com 
601-288-2655 
 
 
 
I, _________________________________________,  have reviewed the above guidelines 
and agree to comply with the terms of this Research Proposal Letter of Agreement. 
 
 
Signature:______________________________________________  Da te:____________ 
 
 
Facility/School/Other Association: ___________________________________________  
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 INSTITUTIONAL REVIEW BOARD 
 118 College Drive #5147 | Hattiesburg, MS  39406-0001 
 Phone:  601.266.5997 | Fax:  601.266.4377 | www.usm.edu/research/institutional.review.board 
 
 
NOTICE OF COMMITTEE ACTION 
 
The project has been reviewed by The University of Southern Mississippi Institutional Review Board 
in accordance with Federal Drug Administration regulations (21 CFR 26, 111), Department of Health 
and Human Services (45 CFR Part 46), and university guidelines to ensure adherence to the following 
criteria: 
 
• The risks to subjects are minimized. 
• The risks to subjects are reasonable in relation to the anticipated benefits. 
• The selection of subjects is equitable. 
• Informed consent is adequate and appropriately documented. 
• Where appropriate, the research plan makes adequate provisions for monitoring the data 
collected to ensure the safety of the subjects. 
• Where appropriate, there are adequate provisions to protect the privacy of subjects and to 
maintain the confidentiality of all data. 
• Appropriate additional safeguards have been included to protect vulnerable subjects. 
• Any unanticipated, serious, or continuing problems encountered regarding risks to subjects must 
be reported immediately, but not later than 10 days following the event.  This should be reported 
to the IRB Office via the “Adverse Effect Report Form”. 
• If approved, the maximum period of approval is limited to twelve months. 
      Projects that exceed this period must submit an application for renewal or continuation. 
 
PROTOCOL NUMBER: CH17051802        
PROJECT TITLE:  Implementing Computerized ST-Segment Analysis in the Perioperative Period for 
Myocardial Ischemia Detection in Patients at Risk for Cardiovascular Disease    
PROJECT TYPE: Change to a Previously Approved Project    
RESEARCHER(S):  Lauren Boyd Robertson 
COLLEGE/DIVISION:  College of Nursing 
DEPARTMENT: Advanced Practice 
FUNDING AGENCY/SPONSOR: N/A 
IRB COMMITTEE ACTION:  Exempt Review Approval 
PERIOD OF APPROVAL: 05/26/2017 to 05/25/2018 
Lawrence A. Hosman, Ph.D.      
Institutional Review Board 
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NOTICE OF COMMITTEE ACTION 
 
The project has been reviewed by The University of Southern Mississippi Institutional Review Board 
in accordance with Federal Drug Administration regulations (21 CFR 26, 111), Department of Health 
and Human Services (45 CFR Part 46), and university guidelines to ensure adherence to the following 
criteria: 
 
• The risks to subjects are minimized. 
• The risks to subjects are reasonable in relation to the anticipated benefits. 
• The selection of subjects is equitable. 
• Informed consent is adequate and appropriately documented. 
• Where appropriate, the research plan makes adequate provisions for monitoring the data 
collected to ensure the safety of the subjects. 
• Where appropriate, there are adequate provisions to protect the privacy of subjects and to 
maintain the confidentiality of all data. 
• Appropriate additional safeguards have been included to protect vulnerable subjects. 
• Any unanticipated, serious, or continuing problems encountered regarding risks to subjects must 
be reported immediately, but not later than 10 days following the event.  This should be reported 
to the IRB Office via the “Adverse Effect Report Form”. 
• If approved, the maximum period of approval is limited to twelve months. 
      Projects that exceed this period must submit an application for renewal or continuation. 
 
PROTOCOL NUMBER: CH17051802        
PROJECT TITLE:  Implementing Computerized ST-Segment Analysis in the Perioperative Period for 
Myocardial Ischemia Detection in Patients at Risk for Cardiovascular Disease    
PROJECT TYPE: Change to a Previously Approved Project    
RESEARCHER(S):  Lauren Boyd Robertson 
COLLEGE/DIVISION:  College of Nursing 
DEPARTMENT: Advanced Practice 
FUNDING AGENCY/SPONSOR: N/A 
IRB COMMITTEE ACTION:  Exempt Review Approval 
PERIOD OF APPROVAL: 05/26/2017 to 05/25/2018 
Lawrence A. Hosman, Ph.D.      
Institutional Review Board 
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APPENDIX G – Questionnaire 
 
 
	
	
	
	
Implementing	Computerized	ST-Segment	Analysis	with	5-Lead	ECG	Cables	During	the	Perioperative	Period	
for	Myocardial	Ischemia	Detection	in	Patients	at	Risk	for	Cardiovascular	Disease	
Lauren	Robertson	RN,	BSN,	SRNA	
Thank	you	for	participating	in	this	project.		
	
Type	of	Meeting:	Quality	Improvement	Education	Project	
		
	
Question	1:		
What	percentage	of	anesthesia	cases	do	you	
utilize	3-lead	and	5-lead	ECG	cables	for	
computerized	ST-segment	monitoring	in	the	
perioperative	period	in	patients	at	risk	for	
cardiovascular	disease?	
	
o 3-lead	_______%	
o 5-lead	_______%	
Comments:		
Question	2:	
What	are	some	of	the	barriers	to	the	use	of	5-
lead	ECG	cables	over	3-lead	ECG	cables?		
Please	RANK		in	order	of	the	most	likely	reason	
(1	=	most	important).	
	
___	Equipment	(5-lead	ECG	cables)	not	
available	
___	Patient	does	not	have	a	diagnosis	of	
CAD	
___	Not	enough	time	for	applying	5-																		
lead	ECG	cables	
___	No	patient	indications	for	5-lead	ECG	
cables	
___	Other:	________________	
Comments:	
Question	3:	
What	factors	determine	your	usage	of	5-lead	
ECG	cables	in	the	perioperative	period?		
Please	RANK	in	order	of	the	most	likely	reason	
(1	=	most	important).	
								
								___	Age	
___	Smoking	history	
___	Previous	MI	
___	CV	history	
___	Other	comorbidities	
___	Type	of	surgical	procedure	
___	Other:	________________	
Comments:	
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